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(54) INK DROP EJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems of a 
conventional ink drop ejector being driven with a drive 
pulse having a period based on an integer times of AL 
when a single super drop is formed of a plurality of 
subdrops that subdrops are not combined easily during 
flight to form a deformed image and that a drive circuit 
is costly. 

SOLUTION: When the ink drop ejector is driven with 
such a waveform as the pulse width (period) of the 
negative voltage of a drive pulse for flying subdrops is 
shorter than an integer times of AL, a plurality of 
subdrops are combined during flight without fail and a 
pixel of intended density and gray scale can be formed. 
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A<ajiD * *tT > ^ a * * *!■ 4 ^> aSfllWag 
HJin**t«cti=*oT. UE-/x^uA^€,a«L-caa 

[S»«S23 l9Ea2/<;i,;^A<||He<ll=ltrEAL©S 

tBI*«3] |irEgj2/</UXA<|gaMl=|iIEAL(D2 

[B(«4i 4 ] frEe»/<;uxai9Eai i ^<jux. mm 

m 2 /<;uxao:«rEa 2 tc« < -tf o aEE©ffllB 
^i^U, ltrE-ifn«S(D»inAmEALO!>fiftt$lrieiI 

tii-rhyxjut **-r-s-f >^a«««B«)i?rE«ft • 
^ Y *vKoe«* 18/j^-r «» 2 /<;ux t *^r-r 

StTESK 1 / <;UX (0«*SIS»l=firE-f >^5^-f*;K0A 

i:(rJ:-3Ts ISEOyXyuA^feaeLTaSW-f >^7,16 

StrEa2/<;u;;^(0(§A<ltiEA Lt^^mmtfii~n*txi^4, 
[a*S6] itrEa2/<;uxroi@Ati ALj:y tua 

isf^mii i9Esai/<iuxAt|i(Eaii itTE 

a2/<;uxai^4famffcDS8lfflA^c,)5:y, firE-lfaSff 
0»iraA<11IE 1 A L J: y t HHWlzg < 2 A L J: y t H 



[R«98] i(rEen/<;ux(Da»i]6<ieRKi=mEA 
L fl)s»fg-eft 4 w t s««<t r 5 ~ 7 ot^-f 

[§f3»«9] SffiLraAi$ti«KrEBn/<;t;^a>i![ 

i:-r«Bi«ai ~8a)t^■r^l*»1ffll=E«©-f >^?aMi 
«tsa. 

o o 1 ] 

«. 

[0002] 

[(£3iE«tt«] >^isi9i«tsa»a>«<i!>:«AAtsie$ 
*iTi^**«, -f-ro-ofcRBf^-K-rv^^sBWitsa** 
*y. HI ai;H2i*i ffit Lr^pspi 0-2727 
7 1 #^«i=Ett$tiri^'&'r ^^sijRAts^aoM^^ 
-THi?**. HI -CI tt-fi/^^^i— -z^. 2f*yX;HB 

a, 6 :ru—h. 7tt-f >^?«|&P, SttSfi 

^ ^ ^.^i' A ttiffla s t */ :^ u— h 6 a t/a« 8 

;H=»riE*iKTt^«*^ H2a)-tt-Ctt«ISL-Cfc«. 

[ o o o 3 ] B 1 i-i* 1 ^-r * 1 > 

K-O-J^sSHUtSaHT?!*, H2 (a) (=5^-^*31=* 
y<-:/U-h6^%fi8(0nill=ld:«fta>fllfiS. BP«. 
SI. S2 • ■ Sn + 1 •eSIT6.Hfc-fV^>^1:'=f-7U 
A, ai%. A1, A2, • • A nA<*StfllfiE*ix-CL^ 
S. -O^^^-^+ZUA 1 , A 2. • • ■ AnO—mtty 
X;nefi£fflltt2rc»fi£**ifcy X;U3l=-3<c*<y. 

2. ^{iias2i=ie9)&fie$;Kf=mao3. o4At£it 

Tt^«. 02 (b) |C5^^J:3I=. W/ctf. m«Q 1 * 
r-XiClSttU. S«Q2IZB7 (a) icgtf Ji^'S. 

asfflvi. ii8J-ciEaff<©ai /<>uxpu atsfliv 
2, «RT?aaffroa2/'«;uxP2ai;-if pstt«)»8ra 
EA^&^t*ffiB!I/<;^xPo^^^p■r^. H7<offi»/<;i. 
xpottSEvi i:v2a)ifejyfiSA<tiLt^, mmz^ m 
«Q4$7'-xr=ISffiL. a«Q3i=sn><;u;;^Po$ 

3Ave.«a-r«. H7 (a) i=*-r<fc5i=. awiz^ra 
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a>-»<D- (1/2) SAL (^H) t-rsit. 

(zALlclfL<. «<m2y<;UAP2C0«Rli|gSWrc 
2ALfzlfL<. -IfD (T-X) aff(Daj(fflE<De/i<SI 
Rd^(CALa>fift« (flxtf 1 AL) IC«L<«IA$:K 

>^f^-V:^;UA1 . A2. • • -}b^Sa*J:<f^»L. -f 

[0 0 0 4] mStS 1 . S2. • • • itmz (a) 
^fiSeS S2a. - • - ^S1b. S2b. • - 

(a) (DJ:5l::<ias 1 . S 2 filE}^L?Sl^A^ 
;uxPi;&<«aQ2&o:Q3lzR3j[iD**t-&i:. EE«*t» 

a>»«#rRir=iSA<i:«iRia>«j|t}6^^c. mmsi a. s 

2 a. S 2 bt,I^«(rS>^:^lRlfcXUSEJ^*iti:T. 0 
2 (b) IC^r^fe^fw-KMS 1 a. SI b&i;fflaS2 
a. S2 bttStM3n«fClp|(tr«}&U. Z(O0iVlt^ 

^^^•v^yi'Ai <Dsa*a*-r*o 132 cc) 

(z^-r«fc3f::. «<a2/<yixXP2lcj:yfl!|Ss 1 a. 
S1baiXS2a, S2 b(*SlMra!*ra|-KJ&LT. 

[00 0 5] itrEOJ:9ic-<><7^-v*^;uA 1 <D«as 
1 &t;s2;!><XJ^a)Hif^*-r^^. «a>>r>^5^-v:r^;u 

A2A^IB5$eit^fc«). A1. A 4. 

A7 - • - *^-S»l<D/<;UXTe»L. *CDaffl-eA 

2. A5. A8 • ' ^mm-r^yj^t}^^iotixi'^^o 
[00 0 6] ±^-c><?mo>mmt^t^<7^'^^^ji^a>n 

OS 1 /<;ux PiiCckor-o^^^ Sit* 
L. IS<S2/<;uxP2l^cfco-c-<>'>^-v4';u§«* 

ap*. mi/<;uxPia)*iJ*-<>^^-\'*;i.A 
1. A2. ■ - • a>^^ms»!a>-5J'(Z)- (1/2) vs> 

iALlZ^ a2/<;bXP2<^tiRS 2 ALIC. mEifP 

0»IWE(Dfi*$ALa)SafS(c. ^ii^itms^i:^^ 

[0 0 07] *fc. -r>^;*aa>mairj:oTyX;u3& 
i;-f >^^^*;uAi . A2. • • • i^a)-<:x^ar*a 



ims* f c J: o T >r >^ «*& □ 7 }6> p» -f > 4^ ^ A 
1. A2. • • ■ ^-<>^A<«t&*tt^p c^Lrmi 
a>>r>^35*^siLfca. S2(D>r>^ja(Da^*-eiz 

[0 0 0 8] ±m(D^5iz-c :y^itmm\^xm«i^f^gi 

ftjStftt-o<3>iiI«SJ&a-r*Ci:irJ:or. iOXS^ 
[000 9] 

•y:^SD36<«a*fc^»Lx8idt**t-6-r >^«*x- 

[0010] Btfzi^-CfrJiaiw. «»(0-9-:^Kp-:/:^s 
D ims^\z^»^-&xx—/<— kp V :/u d *j^^-r 

T^msL^y). mzv-y \^aK/y so 2ibmmr^m§L 
(D-^t^m < ^i^tmrn^iz^^-t^ t itmmx&^. 

Vt^X. m3V-^\^U^y:fSD3 • ■ ■ SDni:Jll*a 
mizT^i^Wt^i^^o LA^L. «1 /<;UXPi^»2/< 

^uxP2i:-ifp»raE (s*iAL) i^^m^tr^ 
5i^«LTasi-r««fii*<*y. mm^\zvy\:n^j:f(o 

[001 1] ^c-e. 07 (b) i::^-rJ=5fr. m^v- 
:/Kp->:^sdi SSta^-t^-SfciftcDffilfty^^uxPoia) 

»1 (D/<;UXPii<OiE«ff<l+V 1 atKS2y<;UXPi2 

a>^mfffil-v 1 icjt^. m2<D-9-:/Kp->::fsD2* 

aa*i±«fcift(7)ffiB/<;ux Fo2<om 1 /^;ux p i2coa 

ff+V2i:. a2/</UXP22<^*ffi-V2(D*ffl[S, 
*l-6tl+V2> + V 1 . -V2<-V 1 itJ^^ct^fCjfe 

KPty:/SD2ttSi if::^^KP:y::^SD i cfcyiSa-e^ 

au. «a*ic^(*-r-5o isit^«(z. »3-9-:^kp':/ 

-effia-r-Scirlcicfco-C. «-1^:?KP*:/:^*ma*lz^ 
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[DO 12] L*^L, Z(0^^ttT± a{f nizmtth 

[0 0 13] Tfanrntt, ±cia9j5$«¥%L-c. mnm 
KPt/:^$m3Wf rcwsic^ft:**, aMt-r-s;^-/* 

[0 0 1 4] 

[00 1 S3 1. -f>^^v*;ui:, ItrE-O^'^v* 

l£;fe-r«ai/Ouxi:. Kai /<yux(ztt#. UE'f^ 
^> 9^ V *;Koea*tt'h-r «» 2 i « *K» 

[0 0 16] 2. IAEm2/<yi/X]&<|ia6«ll=l!reAL(0 

[00 17] 3. l»Ea2y<;uxA<||gWI=|(rEALO 
2 C ^ $^tK^-r «19E2 (=Etta>-< >^9S«I 

[O0 18] 4. i;iEeili/<;u;^iil(rEm 1 Ayux, Itr 
EX 2 /<;uxst;iirEa( 2 /<;u;^i=:ir < -if □ «s(osam 
A^fefty. i5E-tfDmff®fflraA<itrEAL«)Si»fti=s8 
aw(=^L<«:L^ci:*!^ai:-rsitrEi ~3a)t%-r<t 

[001 9] 5. -f UE-fi/^^-V* 

etmr*/ x;ui i&^-rs-f >^?a5«««sa)S5Easi 

tt*-r-smi/<;uxi:. ami /<>uxiz«#, ue-o 
^ A- ^juo^m^mH^T 5 s 2 / t $ •ssa 

SIS-CftoT. MBa^ 1 y^il'XOlS^SRftlcStrE'O 

l(rESI»/<;ux4n mrE-f v^^^-v^yuo— DiziiiSL 
xfpmmiztiz^rsx. l^rE©-/X;^A^c,a«L-c 



{^aii>iiitS8i=£i'r. i;re»2/<;i.x(D4fA<i»EAL 

[0020] 6. l9Ea2/<;UX0!>ffiA<1 AL<ty tSg 

am=s<. 2AL.t:y4>9iRfti=si^c^$^a&-r 

[0021] 7. itrEStt/^yux/itfrES 1 /<;i/X. iir 
Em2/<;ux&u:-lfamsa)ffimA^&i&y. 1trE-t;a« 

KomiBii^tim 1 A L J: y t.|gS6(|l=S < 2 A L J: y ^ 

|g9tfti=)si^c ^ $^ft^-r«tirE6 i^Ettod-r 
[0 0 2 2] 8. i!rEBn/<yuxa>aMAt9isni=«rE 

A L (OS»eT?fc« C i: * ^ISi:-*- SWtE 5 ~ 7 <f>l^-f 

^i^EtttO'f v^isniitsa. 
[0 0 2 3] 9. 2aLr^fti$:h.«StrEEn/«/i'Xa) 

{k^-r«ltlEi ~8a>t^-r:h.;bM «[|cEttO>'r>^iKi9l 

[0024] 

[0025] Si <o:*^i*-9-:::?Kn^/:^SD*S»»*i* 
7ft«ALi03«J:y t.9IBNI=5<, ^o, ALOfi 

A L ©fia^iz^ L < ^E^^m 2 /<yux im-r^mw<ji' 
[00 2 6] za>jioti:timma>mm<Dmn<om»ffii3: 

mat<»-«ttB^ . 2t=*-rt<0T?fc«A«» «0!)«tU 

T. H3. 4. 5, 6l:5j-rt©*<fc-5, 

[00 2 7] si3it'(>irm'»mms0>wiAsx&i,, 

[0028] BStZfelt-gLli-O^^^^yUACOfi^ 

■ea&y, -f ^'^^-vt-zuAowsttftssaiiro-^co- 
ALi*. AL = L/AC-Ca**1.4. ACI*-f>^;^V 

(Dg*l±H7 (b) a)SIM^W'&fi*l::i/f-3fcy-a-r 
StO-CttsSK. >^'f^-V*;UA©|IS&W;5:S*-ej5 
•S. irrEA4>0!>^lt::(DJ:3«FSi«$lni«L-Cl^«. 
[00 2 9] -f >^7^■^':^/^Aa>§SM*fiS8SAL 
-f ^-^i^isitsaajam • mm^im^mz^m^t: 

[00 30] H3lc*r-f >^aS5i!ft«ga«>-f 
:^;^©SM&^^e»/<;^x<DWftlftl=fcl+««.^' 
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[0031] -r>^^^-^^*;UA 1 . A2. A3. • • • 

*i. -r^^^-^'^r-^uA 1 . A 2. A3. • - ' im^-r 

[00 3 2] *-r. H4 (b) iZT^-TJiOiZ^ misPB 
^kUr. ^>^^-V*;UA1. A2. A3. - • - <D8 

**t4o *l^-e. 05 (a) \z^r^5\z^ -C><7^^ 

^ji^Ai^ A 2. A3. • • ■ (Dsa*«'j^-r^aaff 

[0 0 3 31 C(Dcfc3(c. /<;bXPii: P2;5^t>**ffi» 

;uAi. A2. A3. - • 'fn^^-o^mtrnm-r^o 

[0034] me (a) (b) tt|tri^(D-<>^^-V:^;i/ 
A1. A2. A3. • - • OeBfZfclt^MQa. Q 
cKDVS^^-r. He (a) (b) 3b^&^&36^4:J:3 

iw. ziommzni^xit. aaQa(zjE(o/<;uxPii: 

[0 0 3 5] -<>^^^A':*^;bffifi(!*^^ LTStelCift^t- 
06 (c) (d) 

tt. He (c) (d) fc^-r^fcac:. jE«ff a)/<;uxp 

[0036] -O^^Y^^UAI. A2. A3. • • • 
a)»«<Dtt*l*l!rIB(7>H6 (a) |:i^-ra^i:^fllr:iL 

Tfrt)*!. >r>^^-v^;uA 1 . A2. A3. - - - a> 
sa*^s/^-r^ffil!I®B^rfct^Tl*. as (b) (c^-r 

^c^(c<»:y. mma BiznmEti^mLfzms (a) 

[0037] 05 (b) irae (c) (d) irg^-rea 

[0 0 3 8] (1 ) IIJ£(D}^S§1 

ffriSSi a)ffi»:*a^*2ffla)'9-::^KD-v3fSD 1 . sd 

2 fCcfe or 1 <i(Z)X— y<— K P D SJ^fitf 

1 ofz^-Tcfc^fc. i^::;KP':/:^sd 1 . sd2. sd 
3*e»-r*ffi«i/<^i/;^Poi. Po2* Po3<^Sfff*=fiS 

[00 3 9] astt;^— /<-Ka-:/:>'UD*j^fiEL. m 

nn ic f^sgu/ <;ux (7>ms $ ^ o r & ^ » 



[0 0 4 0] 3Sfe. ai /<;u;^ttl?raa)j:5fw. 

[OO 4 1 ] Rfca-<f=ck3rc. ffii!|y<;uXPoa)** 
1/2*AL mW tLfzt^. BALa>ai/<;ux 

Pit. ■t4tlw«<«2 AL<DS2/«;UAP2iatf«ffi4f 

aommB (fi*AL) ;b^t»>S:€>S*4 ALCDffi»/<;u 
XPoli:. BA L(7)mi ^<;UXPi2. 'l@2AL(Da2/< 

P22& fi * A L a>aa-tf p (DMiHj E j&Mb jfc * s * 

4 A L<Dffi»/<;UX Po2i: *31«lLr-r ^^^•V^^'^UA 

fzaiiiiLrif:^KP!y:^SD 1 iSD2*}&rtLrt^ 

[0 0 4 2] ca>J:3<C»*iftJ^<DK»/<;UXrzJ:«Y 

>^5^A'^-;wA(0ffi»'tfii. Si if:^KP'y::fSD 1 iz 
« 2 -9-::^ KP s D 2 * itsgi^^ft c t tmu 
-^*y. :*imma>9tmmit. x-z^-Kp^^fssgu 

3fa)«&/<;i.X(Z)^«BS4AL (AL(DS«fg) *4"£> 
iza^^ra^^bS-e-T-O^^^v^yuA^KKiLT. ■9-::^ K 

p*y^a)mamM^»aias(DHfii$si)£Lfr. ^o>i& 

Hi Alz^-To SIttrtt. E»/<;ux<Dai m 
2/<;uxa>«ff*#fflffliw-e^-fzLrt^s« 
[0 0 4 3] a 1 A{tmm\zmm/<)\^>^o>mma^?Lfz 
z,tiz^^jmitLfzV'y\^avy(omm!am cus) s 

ty. Cttl::>k*-r^««fcmi i^:^KP*y:>'SD 1 
2 -9- :f K p s D 2 (D »aaft * i: o r Si s L fc t a> 

-e*So -€-LT. ai 4-ef*A L*<4. 8A/s■ea6^A^ 
t). 4ittt r4ALJ Tf^-r*H3a)^36t4 AL = 1 9. 2 

/is-cfcy. ca)ja*^p,&«<D««-^tt»ii^:^^KP*y 
zfso 1 cfcy tia2-9-:^KP->:^SD2A<SjS-e^a-r 

ALiy*S< *2-9-:;kp^:^sd2* 
«fcyBiS-ema*-y-i»ci:*<'c^-s;i<!:*^-r. 

[0 0 4 4] ^fr. |trfB®l&y<;i.xosS3*6 AL^y 

[0 0 4 5] 3l8teSfCcfc4xtf. ffia/ObXPoil*a9 
ic^-Tcfcdlc. ffljjbtALoai /<;^xPn. 
< «R 2 A L OK 2 P21 at^a 2 p 21 1:: 

«<S* (3/4) AL<©mffi-lfP<D^raElCj:y«dE 

L. Si -9-:^KP-y::^SD 1 *ttai"r«^®ifi/<;uxPoi 
it. m2-9-:^KP-v:^sD2*ptaj-r^ei!i/<;uxpoi 
^l^«3S:««a)ffiB/<^uxPo2^*^*fF*i*B C (4- 

1/4) AL) **-r*ilHl^<;i/X^ LTJ^fi£-r€><b t 

tiz. ffiI!l/<;^xpo2^::ttt^rs*6/4 ALoaa-if 
aomt^B X *s(tTx— /<— Kp ^/ D 1 ^umt 
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4. m*>. 9AL(ommv:^-j<—fayzfuDMm 

□ •y:^uD 1 *}^fiE-r^»3rafciiLrtt. 9ALjano 

[0046] zay^mvsMtDi^yi^ovzf'C^mo^ 
— /<-KP':;:^$J^fifc-r^*^f::ii. Hi 0Jz5^-rj:d 
iz^ I5E (4-1/4) X ALa>a»!TfEI!l^<yux 

(4 + 3/4) X ALa>-tfa«S(DaBME X A^^iSLfc 

|||/<;UXP04*BP4P-r*o fiP^. 1 6 ALiDSSfffl-CHi 

[00471 ft^. x-/<— Kn-/:^UDSf^^-r^ffl 

Ex(* (n + 3/4) ALt-r-SCirj&t-e*. COflcjh 
mmt (1 2 + n) AL^3Ep-5o 

[0048] Bi 4lz5?-riltte«3ft^€i. 1^:^Kn-;^ 

$J^^-r'5S»I/<;i^XPo<D^ffl36^ (2n+1) AL< 
Poa>mm<2 (n + 1) A\^(Dt^lz^ y< 

[0 0 4 9] (2) 9e]ia)9^ffi2 

1. SD2. SD3iCcfeon fi(DX— /<— Kp»:;:/u 
rt. ai 2xt;eai 3ir^-r«fc3f3. v-y\^avzfs 

D1. SD2. SD3*ffi»-r-5e»/<yUXP0U 
P02^ P03^^«EE*ftSrcS8RW|c*L< Lrt^-&}b^ 

D imm-r^ztij^-v^^o 

[00 50] Hi 1 lw-9-:^KP!y:^SD 1 . sd2. s 

D 3 ^j^ja-r-sffiB/^ybXioat^ajK* ^^-To 

[00 5 1] 1^3^ Kp-;/:^sd 1 *mat-^fca6fc. 4@ 

J/l^ALOSl /<;UXPiu •t*tl^«<<@RA^2 AL(D 
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